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ABSTRACT 

PURPOSE: To obtain a novel title polymer which has excellent properties 
characteristic in fluorine-containing polymers such as high heat 
resistance, and additionally excellent moldability and mechanical 
properties. 

CONSTITUTION: The copolymerization of a perfluorodiene monomer of formula I 
(n, m are 1 to 3) and other radically polymerizable monomers (preferably 
tetrafluoroethylene) is conducted in the presence of a radical 
polymerization initiator (preferably an azobis compound) to give the 
objective polymer. The monomer of formula I is prepared by thermal 
decomposition of a compound of formula II (M is alkali metal). The 
copolymerization reaction is preferably carried out usually at 0 to 100 
deg.C. Further, the polymerization pressure is 0.5 to 30kg/ cm (sup 2)G in 
the copolymerization of the monomer of formula I and tetrafluoroethylene. 
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Wfe© 5 v * ;i/»-£-£Jiifi{*£ ^ * * frmsmtfem ©# 

CF 2 =CFO(CF 2 CF(CF 3 )0)„(CF 2 ) B CF=CF 2 5$ ( 1 ) 
(fc£U n, mtt^ft^h-ffi&lc l~3©g&) 

£*,-«#^7 ^^^fi^T-fesit5i?a i ©ssii^c 

3s7Jt£a 

CF 2 =CFX £ (2) 

fcfc£*fit3& l ~ 3 <on- 7 p * > 

») 

[»*9I4] 5$ (l) <DJi-y )V*ui/3L>&m#.£>j> 
& < t. *>-«©fi!i©^ ^*;uS^tt*Si*i:cDft«^ 

CF 2 =CFO(CF 2 CF(CF 3 )0)„(CF 2 ) m CF=CF 2 ( 1 ) 

(teu n, mtt^ti^ftffi&fc 1 ~ 3 CDSIgt) 
[li?5RIji5] S»#II4iC:fcV^^7y#Sltf 'Jv-(F©5£ 
(1) ©#fi#£«t5<lii{4©t!l^#0. 01~40^ 

[sS#iI6] 5C (l) ©;*— ^ji/^-a^oiv^fi^iiT 1 - 

h7 7;^Dif l/>t©M^tfeot, 5$ (l) 

©mfi»lw*-3 < i£{4©f!|-&# 0 . 0 1 ~ 4 o ^e;i/%T- 
hv7;i/^-Dif : -^>{c:*^<#ta©i!l-&A s 6 

0~9 9. SgtWfSS^y^'J?-. 

CF 2 =CFO(CF 2 CF(CF 3 )0)„(CF 2 ) m CF=CF 2 5$ ( 1 ) 
(fc£U n, m(i^*i^ftSl3:{cl~3©ggS0 
[l»*«7] if*ia4~6©V^miP©^7y^'Jv 

yym*V?-<DWibjsm. 

- & io * & tm mumm b t f§ e> n * ® <b%. 
[^©ffcse&g&fE] 

[0 0 0 1] 
[0 0 0 2] 

[t£*©£ffi] W£ttt^Wlig D D ote©®*lfc^7 v 

^'J?-J:Uv «fli©#l?-ett*U^b-5 7;u;4-p 

^=Sr-y-7^orDt:i/ (FEPW) , 
U 7DP h U 7jl,*ti3L3-u> (PCTFEEfflg) , 

(PFA*S}J]g) , if-l/>/rf7 7Jb 



[0 0 0 3] ^£D— OCDSSi: UTx (£0 S 

£T-©ff;M*£«Tfc<&!K sftftTb*7£:v>7*i3r£ 

^rbTV*&. 

[0 0 0 4] — 7^ ^7 V^rfA©^-ifT-{±v #U75 
fc>ftT<^5#> £ft«i>©®ffl&7-Pt^>/-7 i h5 7^ 

tDifi/> tts-s-te^ ^ y < b - >; tt'Is 7 ;i/ 

21- d 7"p e u >&m-s-te© <t -5 & C - Hg^SSt £ * 

TfciU Th57;WDxfl/X 7;i/2i-P7 > ;i/^r;i/ 

tr^.;i/x.— t. j/yy S^tv^— 7 ^ 7 v— © 

& > >77j^^ — 7 ./l/ri" D 7 V — ^fflOS'.&Sc^Ss 

[0 0 0 5] ^7 v&X U ^-©{K3M^-S^ 

Sr^Abfc^Jli, <ttH^5 6-7 9 1 4 2^Wl, 

zf<wmm5 6-8 4 7 i m&n^M.ibmifi. -£*s 

-&©a» AT? iS* <fc t«lD8fc&» t *5 v> X *4B9§ i: liSfe 5 
t.©t-ifeS. cnfe<OSS«C*SV>ttt5S (3) ©#gf* 
©ttfi^»©^l?*fctt^ (4) ©*fi{fc©#Sl§rC 

«k s 7a rnmsM z tix v-. s . 

CF 2 =CFOCF 3 CF 3 C0 3 Na SC (3) 

CF 2 =CFOCF 2 CF=CF 2 5£ (4) 

[0 0 0 6] S5#CD*JStt*»K4:«±«Kt)*iS*»Jlft 
St)©T-fet), &#©7ji£{±<HfSI¥ 1 - 13 12 15* 

[0007] ^ fcin^tctt^ u t h u^^mmc-^m 
*\-** ->{b-&«D*5 «fc v# t 'J ;Wb-&«a*> e> s Aa 

®Hfc^7 yfts fc«iy?-7;i/2i-Dftfi^*^Sfc» 

[0 0 0 8] -7jTn «-&B#^§i^^ixfc^-7;V5j-P 
^ 'J ■x'-^f#57j^li>'^-7;U5j-P y;i/JH 
i^©B-&^Kbt^a^3, 3 1 0, 6 0 6^iffl 
»*5<fctmiBBB6 2-5 9 6 1 O^fi^HPa^^flT^' 

#fi^©-o©-fijg-&Asc>-rn*)fi^-SiS<4* s 
7<#v^©-e, ci©^u^-tt»-&B?f{cii?^jBc:-Q-cb 

feSi:V>7^m$:*bT^fco 
[0 0 0 9] 

[^a^abisfc-rsisis] *^B^ti, ijxE©«t7 

^!*S^|gBS-r-5fc«), ^*©^7>y^^U^-©^ 
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[0 0 10] 

mmmmztzttxDm] *>< lt, xwmsifo 

MLSlCfctK ^©^u/ffttfUT-ffl^gftfeft 
5. 

[0 0 11] 1-*:*)*,, SC (1) ffl^-7;i/3TDj;i> 

JUtf V7- ft»«f8 6 ©T- ft 5 . 

CF J =CFO(CF 2 CF(CF 3 )0)„(CF J ) ro CF=CF ! 3 (1) 
(fc£U n, mtt^ft^ftft&K l~3fflg!g0 
[0 0 12] *«B8tfflM6ii«^-7;i/*Dj;3i>^ 



¥1-13 12 1 5*&*C«R*tlT^*J;3fcr:o 
Ji?©&# 2 ~ 4(@©®^{CI± 5 ~ 6 MilSfiBM- 331 

[0 0 13] Sfe, *»BIC'fflV>6ii*^<-7^*Dy 
«K -t7y^^ijT-«!(K^tg^ic-fi^S^A1- 

[0014] *»wfc«^6ii*#a{Wi«jtHa 

(5) (fc£U n, mt±**i-€-ixaS:fcl~3©S 
»> Mtt™*';**) ©fb^^^^tscttcfc 
QmZZtVT-Z* OWBB55-154 10*) . 
CF J =CFO(CF J CF(CF 3 )0)„(CF 2 ) m CF a CF a COOM j£ (5) 
£fc> M¥l - 1 4 3 8 4 4*£«fcffi«;ir*i-o*S 
a (1) T-n=l~3, m=2©'fb-&^©g!jg^a§W 

[0 0 15] 
[fbl] 



IC1 + CF,=CFC1- 



-> CF 2 C1CFC1 I 



CF:=CF 2 



-> CFaClCFClCFsCF,! 



H 2 S04*S0s 



■> CF 2 C1CFC1CF 2 C0F 



(n+l)HFP0 



> CF 2 ClCFClCF,CF a (0CFCCF a )CF a )„0CFCCF,)COF 



-» CF 2 C1CFC1CF J CF 2 (0CF(CF3)CF 2 )„0CF=CF 2 



Zn 



CF 2 =CFO(CF 2 CF(CF s )0)„CF 2 CF 2 CF=CF 2 



[0 0 16] *.fffl£.m^t>1x%j\--7 btw^y^. 
ftftli, ^fi?l!lfi^!feT-feS^=¥-9-7;i/*D7'DKUi/ 
**5'F#ai^SfcftJni / fcf)|itK5t (6) ©ia&ft 

CF 2 =CF0(CF(CF 3 )CF 2 O)„(CF 2 ) n CF=CF a 5£ (6) 
(fc£U n, mttf*i?ftr4ifcl~3©6&) 
[0 0 17] *^(cffl^f>n5^-7;i/^-Ds;ai>^ 



[0 0 18] *»4>*5y*;UM^tt#*(*i:bTli» =r 

(7x-;utr^^x-^;u) % /^-7;i/3f-D (2, 2- 
*^;i/-i, 3-s>**y-;t,) N ^DDh'j7;i/^- 
Di5 1 i/>, 7<Wbtr=';5 : >, l, i-s>7;u*d- 

2, l, 1-^7^0-2- 

>DD^7A*D7Dtl/>, 1, 1, 1, 3, 3 



(10) 



2 3 0 1 5 1 



^;i/) , (/<-7WD7J!'^l') if l/> 

cooi9] -r bfct> a*®** 

;V3r-£fi§-f 5fc©£5$ (7) „ (8) (n&0~3 
©ggt> mfcfcl~3©g&, RttT;i/*;u») fc^bfc 
7;i/^-P^y-x'— u;i/R> U^K-^^t 1 

CF 2 =CFO(CF 2 CF(CF 3 )0) n (CF 2 ) ro C0 2 R 5£ ( 7 ) 

CF 2 =CFO(CF 2 CF(CF 3 )0)„(CF 2 ) m S0 2 F SC (8) 

[0 0 2 0] ±Sa^-7Mayx>#fM^(iD7y 

[0 0 2 1] BIRfltttiflHifed^yJlSSWtfls 
*;i/fi-&&JtiSf*©'J>& < i: bT^7 yftJUa 

tts^A/Tuscfctftfibv^ 5« (2) -ca* 

CF 2 =CFX SC (2) 
(Xfct, *ft« % Sa»l~3©;<-7^n7 

;U*/H£*feB:«*« 1 ~ 3 C^-7MD7W*5' 

m 

[0 0 2 2] «^-73i£i:bT{i7i?*;i/S-&* J fflOP,n 
[0 0 2 3] K*tt, 5 5>*;i/*-&Wie»©?fc£ 

[0 0 2 4] *fc, l^fttLTll SiM^Tttb 
tffl ^ D D 7 ;WD A -*>I, tert- ■79S—)l> 

[0 0 2 5] fi^ifijgfct 0 ~ 1 0 0 'C©l6ffliP e> »W 

fcfcO. 5~30kg/cm a G©$gHA>e>StKl-Sd i: 
#T-£S. 

[0 0 2 6] i©J:5CUT»e.nfc*7i'** l J7- 



i&gttl 0 0~5 0 O'C^iSST-fcD, «F * b < 1 5 
O~4 5O , C0»?>I^tl5. £fcfi?i&> Sift 

»K c*i&©;8r3(&&»£fc'tM:B^TfeJ:v*. 3£ft8S 
®<b©t§-£fc ttAKfcft bT*m^BJ8»Jfe»*D bT 4> 
«tv% 0 jkMtM0|®¥$tiU t7-^*'Jv-t,t5S 

ia&s©#»c*><,vtw/STfc!K R^isuaittf^-e 

[o o 2 7 ] fflfbtt««fc*A3ftfc=«6^©»fbw 
iasis (raimg©^) *'j^uf-j/3> . 

t i o T Jtff-r £ i: % fL h ti 2. = 
[0 0 2 8] *fc, ffi*W»fc*tt «*WWCtt±»©K 

^^^©^ic.fcaafbRW***^*. fin 
■fc, *;i/5jt*->;ua©^x -fd-vwfcSBW-^*^** 
^ ;i/«©#8? t <fc »> £f£ b & 5 i? * ;i/© A * 7 U > ^ K 

«bfe*M>i7;^ 'J H t — M*£-& k ©SMWMDS 
fcfc ****** >«»©»«*>%* 6ft*. -fi*s-& 
ttC©*aCffift4>*«^ttKJfctt* i ?l.vv©-e, 

C i: t «fc t) «H4 5r ft£fls * * 5 C i: %j X- § 5 . 
[0 0 2 9] 3tf^«^\ny>, M^H7^« 

t? «{b%*«a-j- * z t iz «t t) 5feK*s©n«ie^ftss 

{ b ^ S d i: t) T- § 3 c 7 y M 13* tt *5K: J(6 b X&M 
5^^X^©^TSt4^T-#»?b■rfflV^■r t) j:V^o 
[0 0 3 0] *^©$7^^#'jT-t*5V^-C, 

7;i/^-Di;ji>#fi^ta^<M^te^ 0. ou 
;^%tt±©S'J^T^•i-st)©^^ ^ $f*bv^o ci©s^-* 
{i©ty-&#'j>fcj§g s i:*«w© i wt- fe %mtm*'ft 

[0031] sastt^ 55>*;um-&tt#»«:* 

~9 9. 9 9^;b%T-feSCi:ASiiH^Stt, W^MStc® 

^e.ii?*bv>. 

[0 0 3 2] *»B8C*IM, «7»*#'JV- 

^?S^*T-jSfflT-g5c fi^?S«tt JA©H«i: b 
«W4ft^1-*©tt»qJffltti:JftBMbttk*^*>**t-* 

n < &Mx%mt z h-r <^mh bT b* *> * ©f±^f* 
R*sffl*fctt«6ejs«ffl©»»i:i/T»aTf»*. *» 



ii 



[0 0 3 3] *89,tt> ««-&«J«CDa*lfcJ:») JA*» 

cfctfqJfgT-feSo 0j;l«>n— 7;v*n (T;i/+;i/t:^ 
#S#£0. 0 1~2 0 ; E;i/ o /otWU rh57fl/*D 

[0 0 3 4]-*, anfi©#»-cHu ttflU 

[0035] mifc*£3frttfiMram-e4MntJ£ 

§ V>#M£-<£©i§-& (C tt* 'J 5 1 I- 5 7 D 315=- 1/ >© 

fcJfr&T ti C J; t) gE-fb 3 5 d 1 i'T- § 5 . 
[0 0 3 6] rJA, ©fllOV'-rnJCiJV^tv 

y*JV«*tt*«*fc bTS&£7 >yfftm&©i£g&£jl 

ftOHdtf 9 5Xtt±-C***««»ft»1-60i:1- 
5. £©i3fc^-7;v:*Da;t^Jv-&+#tif{b£ 

7 d ©liSfbti #f§ h ft £ o 
[0 0 3 7] f5C, a (1) ©;t-7WDyx>*i 

^tt£0. 0 1~4 0t;i/%, 9 9. 9 9-6 0*^% 
0, ig®T-gtlJtt5:^t-SS©^?a«:W1-Sc:i:A s Sf 

£lv>„ »«-cH(*:Tai>«©ttiauKffai^ maw 



5- 2 3 0 1 5 1 

C b fe t §• £ fflftji ») ©^MW&gtfjfJt&S ftfcn c i: 

$J£) 5 ~ 5 0 k sMO^m^m^X 20-300 
•C©F^©fe5Sgt:t5V>T0. 1~ 1 0 0 0mm 3 /# 

[0 0 3 8] £<s>t, St (1) ©/<!-7^oi;^>* 
mmz&^5< 0. 5~3 0^;U%T-i&SC:i:tfj!? 
d©#tfl[©fiAS'J>feag5i:, §gffifg<fb«3tt?f 

tffcS. £fc, Cffl^ffifflS^VAi:, <fc 9 H vif {b& 

& 5 , flMbftCDOtttc £ 5 Jt8Kffl££iZ)H£ b < ft 
ofe t)> St&^ogg&SSfl^fittfcft ^©tfffiiitft 

ofctJ-TSfctoifS: b<ft^. 

[0 0 3 9] 

[fUSKM 
HffiPJl 

10 0cm 3 ©^--b7l/-7!CCF a = CFOCF 2 
CF (CF 3 ) OCF s CF a CF=CF 2 (fcTFPG 
BVi;l,\-5) 24. 4g, 1, 1, 2-MJ7DOHJ 
7WDifV> (U1TR 113 t^?) £ 2 0. 6 
g, i*-f V 7D K;W<-* Jri/-^ h S 4 5 m 
g, **7-;i/£0. 4 5g{±Si», *Mttfi*-«ttSb 
T Ift U tz © *. 4 0 °C «C T b =7 7 ; U *D ^ 1/ > $; g 
»j§»aLor3ffi±*7 kg/cm 3 GfcfiMtbfe. 15 

B^F^siiS i/fcffl%H«fl5tt*'c 3 wm&*m *>X b 6 0 

VX-n&m&LT'gy y%XV?-7 . 0 g^fffco 
^"RiK7s^7 WUCiil 7 8 8 cm- l Kfl!i©rlg 

[0 0 4 0] f$&ftfe-&7«yJ!,/K'Jv-©&8aEj$&7 
D-x7x^ (AjtSf^RfH) ^fflV>T$iJ^bfe. 100 
'a i?fll0kglt-lmm^ S$2mm©^§ffl 
v>TSJ^bfei:C5, 9mm 3 /8>T*<&-=> 

[0 0 4 1] CCD^7^#'Jy-*2 0 0*C, 28^,* 

1 0 0°Cti£.V2 0 0°C©V^-rn©®ST*fe§ 
figta«±OT-$)ofeo 

[0 0 4 2] "F-NMR (CFC1, *S?) fcTfi-& 
T-ff e>tlfc^7 v JS* 'J ^-©««*W^«: t-5PG 
BV©fiJ-&Jil 4€:;i/%T-fe-3feo 

[0 0 4 3] ^S5^J2 

ttii©p« * 9 o mgic Ltz&Lft&mmm 1 

^fCLTfi^-feffofeo 1 6B#F^©«^T-6. 8g©§ 
7s»*jpy^-tf»6*ifc. 1 7 0-C, 1 OkgMT-fiil 
OftftttSOfiM l-i:Bbfcb"rS*8Ea*«ISb&i:C 
54. 7mm 3 /#T-25^fc. "F-NMR (CFC1, 
*SSS) T-^7'y^^Vx'-©*flfi!c^il^fei:C5PG 
BVCSJ^ttl 4W°/,T$ofc. ^I»JR7,^7 



(11) 



(12) 



3oi5i 



©0*12 i t^-r„ 

[0044] 2oou &^x- i emmmmtzt 

■gy *JK#U v-{£{g{t;U 1 7 0 -COgSBSiStt 0 K 

&ofc. 20 o-c, n^tp-c- 1 emm&mistzi&'&iciz 

fc&fQlcitmbWmtbbixtzfr-otiifi. 3 0 0*C> n& 

<PT- 1 Gmm®imm.X'&wii>*i£<bifit&it>t>ti. 1 7 
o-cijj;v3 0 0 •c©^g?si£tt 0 Kte^tco m-&±& 
t>wg7vm*>) v-4 1 6 o-cfsabfc^©^iafc 

istj-S^in^-^-sssjiD 2 0T-> ^n&^4>2 
0 0*Cf5SfbS^-Si:D 6 Otcfcofco 
[0 0 4 5] HfiS^i 3 

100cm 3 Ot-b^l/-7f:PGBV2 4. 4g ( 
Rl 13*20. 6g, ^'fV/DW-t+i'^ 
— h 4 5mg5&^inb> 4 O'CT-^ h^7;i/3t-D 
^U>£^&8&JtabOT3ff7j£7 kg/cm 2 GK« 
^bfco 0. 5«fHS*SUfe©-feEH*ftiK*-C3lHlfltt 
£i$!)SSb6 0-Ct^SSMbTt7-^^')v- 

^— <DM&&3 4 4*CT-fe tK 3 5 0*CT-yi/^^-5h 

mmmimbtiit. zvumzmms so'ct-io^ 

:7U**-£fcS$9fc:M;i'A#f#6ftfc. 3 8 0-CC7 
U*©iw«-eittfMftiK*'<* Wl/^aUSTf 1 7 8 
8 cm' 1 (D- m&-&<DWiy£8L£ 1 7 8 8 cm-ffl-CF 
2 -©iB43feKi:©tttt, 8*6 1. 2 

[0 0 4 6] HLS60IJ4 

100 cm 3 ©#— h£ rc^— 7MD7Dtil/ 
tr-;i/i— y;n . 6 6g, PGBV1. 3 8g, Rl 
13*117. 3g, J— ;i/4 5mg, 7^* 
□ 7^^-f;W1-tti/h-5%IS (jgg£R 113) 
4. 0g*8H|[]U 2 5 , Ctrh77;i/*DxfU>S 
«*»ftlUoo£E*t2 kg/cm 2 OCfi»l/fc. 
2. 5«fIHSi6bfc©-6n-^-t*->TJ3iaiia:SI»t) 
«U6 0*CC*2&«a*l&bT^7f*5j«y 6g 

U 3 8 0*C-e 1 0aiQ*?-«fc^»<K&ttll*W& 



LfcfcC15D6 5tfeot, Tfifi£©PFAt§Jfli (D 6 
0) «fc ») 6 ftfco 

[0047] ms&m 5 

1 0 0 0 cm 3 ©3r-h^l/-7tPGBVi45 g, 
Rl 13*955 g, *t> >-;UCD4%R 1 1 3?gi&* 
5 2g, 5>-f >;7DKWt- **S^S>*— b* 

1. Ogj&tHlU 4 0'Cfr h^7;i/^D3i5 : -l'>*^ 
*j§iDbooE73*3. 0 kg/cm 3 Gtffi^Lfc. 
8. 5l«|HIS*6ib&a^**>T?3@Ba:SH!)«b6 
0"CT«ffl«J*b*7s»*Jl«U-r-7 8 g*»fc. d© 
#'J "7-* 3 2 0*CT-7"UXbT7^;i/A<&^JE£U 3$ 
t4^*«ij^bfe. ^ig§¥tt*l±7x 10' dyn/cm 

2 , 2 0 0*C9MS*B:6 x 1 0 8 dyn/cm 2 T-fco 
fc. «^»*5 0MradRH«bfc«O2 0 0*C»tt* 
ttl. 2x10' dyn/cm 2 ic&ofc. 

[0 0 4 8] ttiK^J 1 

PGBVODftbtJK^nt^KDCFj =CFO (C 

f, ) . ocf = cf 2 zm^fcizMtmmmi tm® 

fcbT#fi-&«:*-&figbfc. £©ttMl§r#£^V>T, 2 

0s ioo, 200, 3 o 0-cizxm.mmi kB»tb 

T$J;£bfcgSMjt(£V^ft&0mm 3 /#T*ofc. 
[0 0 4 9] tfcSfll 2 

PGBV©ftfc>»)fc:**i£:3^E;b©CF 2 = CFO (C 

f 8 ) s ocf = cf 2 *m^tziz-h>i±nmm2 tmm 

[0 0 5 0] 

m$)%ig.(Dmtitz-£y * jm« y ^-*f#s c t#-c-§ 

5. 

[BBBOlMLfelM!] 

[0 1 ] £AW! 2 <D^y y *>}« U ^-©SStfMftiR*'** 
h;i/©EI 



